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ABSTRACT : Water quality for irrigation purposes is very important, in present study the water samples 

are collected from canals, bore wells and open wells in Bapatla mandal, Coastal Andhra Pradesh, in 
monthly wise during 2009-2010 ( October to May) and chemically analyzed to check its suitability for 
irrigation .The analysis reveals that most of the samples were within the lower limit (pH 7.54 to 8.52), The 
electrical conductivity of the samples ranged from 453.24 to 658.4. Potassium, Sodium, Chloride, and The 
other parameters like sodium adsorption ratio, SAR (0.72-0.99), residual sodium carbonate, RSC (-2.46 to 
—1.3), were analyzed in laboratory in a systematic procedure. 
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I. Introduction 

Water quality for agricultural purposes is determined on the basis of the effect of water on the quality and yield 
of the crops, as well as the effect on characteristic changes in the soil (Food and Agriculture Organization (FAO 
1985). The adequate amount of water is very essential for proper growth of plants but the quality of water used 
for irrigation purpose should also be well within the permissible limit otherwise it could adversely affect the 
plant growth. Quality of water is assuming great importance with the rising pressure on industries and 
agriculture and rise in standard of living. Quality of irrigation water depends on the amount of suspended 
sediment and chemical constituents in the water. 

The water quality in watershed is directly affected by vegetative cover and agricultural and other land 
management practices (Bhattaria et al. 2008). Definition of the water quality for irrigation and for domestic use 
is not simple for several reasons: (a) multiple quality parameters are relevant; and (b) it is possible that an 
unrecognized group of people will make use of irrigation water for non-agricultural purposes (Jensen et al., 
2001). The effect of sediment is influenced by the nature of the disposed material and soil condition of irrigated 
area. The agricultural sector is alleged to be the largest contributor to non-point source pollution through runoff 
of nutrients, sediments pesticides, and other contaminants (USEPA 1998). The concentration and composition 
of dissolved constituents in water de-termines its quality for irrigation use. The quality of potable water has also 
been a major issue in the water industry for the last few decades (Tamminen et al. 2008). Efe ( 2008) also 
found that most of the hand-dug well water qualities are unsafe for human consumption. The usual criteria 
include salinity, sodicity, and element toxicity. At present, the canal system is recharged by a combination of 
sewage, wastewater treated at one large and two small treatment plants, and by precipitation during the rainy 
season (May-October), receiving a continuous load of microorganisms and other contaminants (Mazari-Hiriart 
et al, 2002, Mireles 2004, Ramos et al, 2003) 

The Irrigation water quality criteria developed by US salinity laboratory has received acceptance in 
many countries. Total salt concentration and probable sodium hazard of irrigation water are two major 
constituents of the criteria (Richards 1954), and the quality of groundwater is the resultant of all the processes 
and reactions that act on the water that is condensed in the atmosphere until the time it is discharged by a well or 
spring (Kesavan and Parameswari2005). 

The estimate of residual sodium carbonate (RSC) is another way to examine the irrigation water quality 
as was suggested by Eaton (Eaton 1950). And also the estimate of residual sodium carbonate (RSC) is another 
way to examine the irrigation water quality as was suggested by Eaton (Eaton 1950). 

Due to the importance of water quality issues, better management of water systems is required for 
regional supply of water for irrigation, industrial and domestic uses. In semi -arid regions, the diversity of water 
quality at sources and different quality requirements of consumers complicates the management problem (Percia 
et al.,1997), Low-quality water can be used for irrigation of a broad variety of crops, with each crop being 
tolerant to a specific maximum salinity level (Oron, 1987). Based on US Salinity Laboratory Staff (1954), the 
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most commonly encountered soil problems used for evaluating water quality are salinity, water infiltration, 
toxicity and miscellaneous problems 



II. Materials and Methods 

2.1 Study Area 

I was selected 20 villages for collect the ground and surface water samples that are located in Bapatla 
mandal to study of irrigation water quality. The study area, Bapatla mandal is one of the major regions in Guntur 
district, Andhra Pradesh situated in the south east and coastal of Andhra Pradesh, lies within the latitude - 
15°.48’ North and the longitude-80°.17’ East. The locations of sample collection in agricultural regions in 
monthly October to May during 2009-2010. The samples have analyzed in the laboratory find the parameter 
concentrations and compare with the guidelines suggested by WHO (1998). Water samples were collected in 
clean polyethylene bottles from different sources viz. canal, bore well and open wells. The results of statistical 
analysis for important physico-chemical characteristics viz., Minimum, Maximum, Mean and Standard 
deviation of the samples indicated in table 2. 

2.2 Methodology 

A systematic sampling was carried out in eight months, liability the respective physicochemical study 
of the water in the period (October to May, 2009- 2010); water samples were taken from the selected sampling 
sites and analyzed to determine the physicochemical parameters for irrigation. Water pH, salts (EC), manganese, 
and iron are the most important chemical tests for irrigation water quality 

Water samples were analyzed for pH (pH is measured with an electrode pH meter). The pH was 
determined using pre-calibrated portable pH meter conductivity was measured at 25 °C, while total dissolved 
solids (TDS) were separated by filtering the water through a 0.45 pm filter paper and determined according to 
standard procedures (APHA 1992). Chloride was determined by the argentometric (Mohr’s) method, while 
nitrate (N0 3 ~) and phosphate (P0 4 ~) were determined by using a Cecil spectro -photometer to measure the 
intensities of colour developed following the phenoldisulphonic acid and the phosphomolybdate methods, and 
residual sodium carbonate, and sodium adsorption ratio. The methods recommended by U.S.D.A (1954) were 
used for these analyses respectively 

Irrigation water salinity is not the only parameter to be considered; concentrations of other ions (magnesium and 
sulphur, for example) are also important. These are called here independent (primary) parameters. In addition, 
some water quality parameters are expressed as functional relationships between constituent concentrations, 
which are called here dependent parameters. For example, the sodium adsorption ratio (SAR), where 
[Na 

SAR = — 

JVMg\ + [ Ca\ 

[Na], [Mg], [Ca] are the concentrations of sodium, magnesium and calcium, respectively. 

The response of crop yield to water quality is a complicated issue which, in itself, requires a plant physiological 
model. 

Another predictor of sodium hazard is the residual sodium carbonate (RSC) of water. RSC is the sum 
of carbonates (bicarbonate + carbonate) minus the sum of the divalent cations (calcium and magnesium). 

III. Results 

The values of the various parameters of the water samples monitored during October 2009-May 2010 (table 1). 
The pH is favorable to the crop production in some water samples that range between 7.54 to 8.52, above 8 is 
sever to the crops ((Ayers and Westcot 1985),) in 2010 January, April and May the pH is greater than 8 (Table 
2), High-pH water can reduce the effectiveness of some N fertilizers function through irrigation. (Bryan et al., 
2007), EC mean value of 577.742 pmohs cm-1 is much below the threshold salinity for even many sensitive 
crops (Hoffman et al. 1981), Salts in a water sample are calculated with total dissolved solids (TDS) or electrical 
conductivity (EC). The higher the TDS or EC, the higher the salt hazard (Bryan et al., 2007), Wilcox norm is 
another quality factor that related Electrical conductivity versus % Na to evaluate irrigation waters given five 
qualification zones. In this study case the water is classified as favor to irrigation but not excellent (Cesar 
Almeida 2008). Chlorides in all water samples during 2009 to 2010 observed in this study range from 35.34 to 
43.64 ppm the mean value is 40.77 mg/1. The chloride levels in unpolluted waters are often below 10 mg/1 
(Tebbut 1992) in this study the water samples beyond the range, the calcium hardness range from 105.69 to 
142.81, Megnesium hardness concentration is from 79.38 to 98.64 and the total hardness ranges are from 138 to 
186, The Soft water (water high in sodium) makes hard ground and hard water (water high in calcium and 
magnesium) makes soft ground (Bryan et al., 2007). 



| IJMER | ISSN: 2249-6645 | 



www.ijmer.com 



| Vol. 5 | Iss. 4 | Apr. 2015 | 56 | 



Study of Irrigation Water Quality With Reference To Coastal Andhra Pradesh, India 



High concentrations of phosphates and nitrates increase the growth of vegetation in water systems and 
elevate oxygen demand (McEldowney et al. 1993). However, as well as its contribution to eutrophication and 
algal blooms, phosphate does not have notable adverse health effects (WHO 2008), in all water samples have 
normal range, it may not effect to the irrigation. 

In general, sodium hazard increases as SAR increases and EC decreases (Bryan et al., 2007)), Residual 
sodium carbonates (RSC) -When RSC is positive, calcium is lost from the soil solution via the following 
chemical reaction: carbonates in water + soil calcium =>calcium carbonate (lime deposit in soil) this loss of 
calcium from the soil solution increases SAR in the soil solution, thereby increasing the sodium hazard (Bryan 
et al., 2007). A negative RSC is the best situation since the total concentration of C0 3 2 " and HC0 3 ' is lower than 
the combined Ca 2+ and Mg 2+ concentrations. This means that there is no residual carbonate to react with Na + to 
increase the sodium hazard in the soil. (Cesar Almeida 2008) 

IV. Conclusion 

The concept of quality is not unique but multiple and they can be so different that they could be incompatible 
among they, so it makes no sense to talk about an unique quality factor From the analysis of the different 
parameters calculated and quality norms, we can conclude that the quality profile for water from the Bapatla 
mandal, Coastal Andhra Pradesh water is moderate and fulfills all the requirements for the intended use. But the 
water samples having slightly high concentrations of salts that should decrease with proper usage of gypsum. In 
my study region over usage of water may decrease the quality and much of the ground water used for irrigation 
change the quality of water it has been described as being of less quality. 
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Ta ble 1: Physicochemical parameters obtained for the canal and bole well water. 





2009 


2010 




Oct 


Nov 


Dec 


Jan 


Feb 


Mar 


Apr 


May 


pH 


7.98 


7.65 


7.69 


8.12 


7.96 


7.54 


8.14 


8.52 


Conductivity 


637.82 


622.46 


582.57 


537.15 


485.93 


453.24 


644.37 


658.4 


TH 


165 


148 


153 


158 


142 


138 


175 


186 


Ca Hardness 


128.34 


124.28 


105.69 


115.38 


120.62 


122.15 


135.64 


142.81 


Mg Hardness 


98.64 


85.27 


83.61 


88.35 


82.4 


79.38 


88.64 


95.31 


Sulphates 


67.18 


65.27 


64.83 


60.71 


71.24 


54.24 


71.54 


75.4 


Nitrates 


0.58 


0.47 


0.34 


0.42 


0.39 


0.35 


0.48 


0.52 


Alkalinity 


150.64 


146.25 


144.31 


142.69 


155.28 


132.5 


155.72 


154.24 


Cholorides 


43.64 


42.31 


42.86 


40.21 


39.27 


35.34 


40.18 


42.37 


Sodium 


5.6 


4.5 


3.8 


4.8 


3.2 


3.5 


5.8 


5.7 


Potassium 


6.89 


6.42 


5.34 


5.21 


5.7 


5.51 


6.46 


6.82 


TDS 


440 


421 


420 


415 


339 


418 


410 


437 


DO 


7.68 


7.55 


7.52 


7.48 


7.4 


7.25 


7.24 


7.36 


Phosphate 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


SAR 


0.99 


0.85 


0.84 


0.89 


0.72 


0.75 


0.86 


0.94 


RSC 


-2.42 


-1.35 


-1.86 


-1.51 


-1.3 


-1.76 


-2.35 


-2.46 



Table 2: Statistical Analysis of water Quality 





Min 


Max 


Mean 


Stan Dev 


PH 


7.54 


8.52 


7.95 


0.3199 


Conductivity 


453.24 


658.4 


577.742 


77.6027 


Total 

Hardness 


138 


186 


158.125 


16.4875 


Calcium 

Hardness 


105.69 


142.81 


124.363 


11.536 


Magnesium 

Hardness 


79.38 


98.64 


87.7 


6.5339 


S0 4 


54.24 


75.4 


66.3012 


6.712 


no 3 


0.34 


0.58 


0.4437 


0.08399 


Alkalnity 


132.5 


155.72 


147.704 


7.9545 


Cl 


35.34 


43.64 


40.7725 


2.6708 


Na 


3.2 


5.8 


4.6125 


1.0357 


K 


5.21 


6.89 


6.0437 


0.6789 


TDS 


339 


440 


412.5 


31.4642 


DO 


7.24 


7.68 


7.435 


0.1519 


P0 4 


0.01 


0.01 


0.01 


0 


SAR 


0.72 


0.99 


0.855 


0.0896 


RSC 


-2.46 


-1.3 


-1.8762 


0.4807 
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Mean value of the water samples 
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Fig 3: Standard deviation of the water samples 
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■ SAR 

■ RSC 



Fig 4: Sodium Absorption ratio and Residual Sodium Carbonate 
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